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CROSS REFERENCE TO RELATED APPLICATION 
The present application is based on Japanese Patent 
Application No 2000-345216, the entire contents of which are 
5 incorporated herein by reference. 


BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to improvements in a motor 
10 rotating a rotor while urging the rotor in the axial direction. 


2 . Related Art 

Fig. 2 shows the conventional structure of a rotor 
portion for a motor that rotates a rotor 52 while urging a 

15 shaft 51 to one side in the axial direction (a direction of 
the arrow XI in Fig. 2) . The shaft 51 of the rotor 52 is 
rotatably supported at two places by metal bearings (not 
shown) . One of the two metal bearings for bearing the shaft 
51 is attached to the fixture such as a motor case. And the 

20 metal bearing attached to this fixture also serves as a thrust 
pad for receiving one face of the rotor 52 that is urged to 
one side in the axial direction owing to an urging force. 


The motor rotating the rotor 52 while urging it to one 
25 side in the axial direction are usually provided with a 
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^ plurality of washers 53 including a spring washer for urging 
the rotor 52 to the side of the bearing that is attached to 
the fixture. That is, the plurality of washers 53 are disposed 
between an end portion of a main body 52a of the rotor 52 and 
5 the bearing not acting as the thrust pad, in which one or two 
of the plurality of washers 53 are composed of a washer having 
resilient nature. Thereby, the rotor 52 is pressed to the side 
of the bearing serving as the thrust pad, and rotates at a 

yQ predetermined location. 

CO 10 

fij The motor of this type as described above has a structure 

of rotating the rotor 52 while urging it onto the bearing, 

f; using a spring force of the washer 53, to make the rotational 

position of the rotor 52 relative to a stator (not shown) 

fey 

15 unchanged on the side where the rotor is urged. However, it 
is required to dispose a plurality of washers 53 to reduce 
the friction and wear in various parts. As a result, the 
dimensional tolerances of the thickness of washers 53 are 
accumulated, and the positional accuracy of the rotor 52 with 

20 respect to the bearing is not always excellent. Consequently, 
there is a problem that the urging force is greatly dispersed. 


Also, the fixture to which the bearing also serving as 
the thrust pad is attached and the stator are separately 
25 provided. Therefore, a dimensional error or attaching error 
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may occur between the fixture and the stator. As a result, 
the bearing also serving as the thrust pad and acting as the 
rotational positional regulation part of the rotor has a poor 
positional accuracy with respect to the stator, leading to 
5 a problem that the positional accuracy of rotation of the rotor 
52 with respect to the stator is further aggravated. 


SUMMARY OF THE INVENTION 
€1 In the light of the above problems, it is an object of 

ttl io the present invention to provide a motor rotating a rotor in 
y a state of urging the rotor to one bearing side, thereby 

¥ * improving the positional accuracy of rotation of the rotor 

fT with respect to a stator and stabilizing an urging force. 


y k 15 In order to accomplish the above object, the present 

invention provides a motor having an urging member for urging 
a rotor disposed oppositely to a stator in the axial direction, 
the motor rotating the rotor in a state under an urging force 
of the urging member, characterized in that a positional 
20 regulation part for regulating the position of the rotor in 
a thrust direction under the urging force is integrally 
provided in a coil bobbin made of resin which has metallic 
stator cores making up the stator formed by insert molding. 
Therefore, the positional accuracy between the positional 
25 regulation part for regulating the thrust position of the 
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. rotor and the parts making up the stator, specifically, the 
stator core and the coil bobbin, can be easily attained, 
whereby the positional accuracy of rotation of the rotor with 
respect to the stator is made better. Therefore, the output 
5 torque is improved. 

Further, the invention provides the motor 
characterized in that a bearing for rotatably receiving one 
€1 end of a shaft of the rotor is provided as a slide bearing 

S| 10 that is movable in the axial direction, in which a holding 
portion for holding the slide bearing movably in the axial 

t S f| 

"Z ' direction is provided integrally with the coil bobbin, and 

Q the urging member is attached to the holding portion. 

j 3 p Therefore, the positional accuracy of holding the urging 

y, 15 member for urging the slide bearing for receiving the rotor 
with respect to the coil bobbin is assured, thereby making 
it easier to control the urging force to urge the rotor. As 
a result, the rotor is not pressed against the positional 
regulation part too strongly, or too weakly, and thereby can 
20 be rotated in a state of the excellent positional accuracy. 

Also, the invention provides the motor characterized 
in that the positional regulation part is provided in a bearing 
for bearing the other end of the shaft of the rotor. Therefore, 
25 the structure is simplified and more easily manufactured. 
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Also, the invention provides the motor characterized 
in that the positional regulation part accepts indirectly an 
urging force of the urging member via a washer made of resin. 
5 Therefore, the positional regulation part formed integrally 
with the coil bobbin made of resin and the washer made of resin 
slide with each other, resulting in less sliding loss. 

Further, the invention provides the motor 

10 characterized in that the other end of the shaft of the rotor 
is protruded from the bearing, and a lead screw portion is 
formed in the protruded portion. Conventionally, the motor 
of this type has, on one end of the stator, the bearing and 
the urging means for urging the rotor from one end to the other 

15 end of the stator, with a U-shaped frame connected to the other 
end of the stator. The bearing is placed on the opposite side 
of a connected portion of this frame with the stator to accept 
the urging force of the urging means. In this manner, when 
the bearing is disposed via the frame, a piling error of the 

20 frame is added, so that the axial accuracy in the thrust 
direction is naturally worse. In this invention, the 
positional regulation part is provided in the bearing for 
receiving the other end portion of the shaft of the rotor, 
whereby the axial accuracy in the thrust direction can be 

25. attained. Also, since the U-shaped frame is not necessitated, 
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the structure can be made compact, and has a greater degree 
of freedom in design without imposing restrictions on the 
mounting space on other devices. 


Issi 


BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a cross-sectional view showing an entire 
constitution of a motor according to an embodiment of the 
present invention; and 

Fig. 2 is a cross-sectional view showing a peripheral 
M 10 portion of a rotor that is a main part of the conventional 
•Jf motor. 

\* DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

51 The preferred embodiments of the present invention will 

15 be described below. Fig. 1 is a cross-sectional view of an 

entire motor according to an embodiment of the present 

invention. 

As shown in Fig. 1, a motor according to this embodiment 
20 of the invention (which is a stepping motor but simply referred 
to as a motor) has a stator 1 and a rotor 2 disposed oppositely 
the stator 1. The rotor 2 is rotated while being urged in the 
axial direction (more specifically in a direction of the arrow 
X as indicated in Fig. 1) by an urging member 3. Also, a shaft 
25 21 of the rotor 2 has one end penetrated and protruded through 
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. a bearing 41 formed integrally with the stator 1, with a lead 
screw portion 6 formed in this penetrated and protruded 
portion . 

5 The stator 1 has two sets of metallic stator cores 11 

and 12 superposed in the axial direction, and the rotor 2 is 
disposed rotatably inside the stator 1. Each of the stator 
F| cores 11 and 12 is composed of an outer yoke 13 disposed outside 

iQ in the axial direction in a superposed state, and an inner 

\| 10 yoke 14 disposed adjacently in the axial direction in the 
ttl superposed state. Both the yokes 13 and 14 are composed of 

•f a magnetic metal member, and on its inner peripheral side, 

f* pole teeth 15 are provided, and are disposed oppositely on 

an outer peripheral face for a magnet portion 2a of the rotor 
*"* 15 2 . 

Two sets of the outer yoke 13 and the inner yoke 14 are 
formed by insert molding integrally with the coil bobbin 18 
made of resin that winds the coils 16 and 17, and there is 

20 a coil space for winding the coils 16 and 17 between a pair 
of the inner yoke 14 and the outer yoke 13 correspondingly 
provided. The coil bobbin 18 has the coil incorporating 
portions 19 and 20 for winding the coils 16 and 17, 
respectively, and comprises a hole portion 24 for surrounding 

25 the rotor 2 on an inner peripheral portion. The pole teeth 
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15 have the surfaces exposed within the hole portion 24 to 
be opposed to the magnet portion 2a of the rotor 2 as will 
be described later. 

A winding start part and a winding end part of the coils 

16 and 17 wound around the coil incorporating portions 19 and 
20 of the coil bobbin 18 are entangled at a terminal pin 22a 
stood in a terminal portion 22, respectively. This terminal 
portion 22 is molded integrally with the coil bobbin 18, and 
extended outwards radially from an opening portion of a 
metallic case member 28. 

Further, the stator 1 is extended to the right in Fig. 
1, and has a cap portion 25 protruded axially from an opening 
portion of the case member 28 that is located in the axial 
direction. This cap portion 25 is disposed on the rear end 
side of the rotor 2, and has a circular hole 25a for holding 
a slide bearing 41 for supporting a rear end (i.e., a right 
end portion in Fig. 1) of the shaft 21 for the rotor 2 movably 
in the axial direction, after the rotor 2 is inserted into 
the stator 1, as will be described later. When assembling, 
this hole 25a is an entry portion for inserting the rotor 2 
into the stator 1. The cap portion 25 thus constituted is 
molded integrally with the coil bobbin 18 as described above, 
and the hole 25a of this cap portion 25 constitutes a series 
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of holes continuous to the hole portion 24. 

The hole 25a of the cap portion 25, after the slide 
bearing 41 is fitted therein, has the urging member 3 fitted 
and held therein with a leaf spring 3a for urging the slide 
bearing 41 to the side of the bearing 42 by making contact 
with the rear end portion of the slide bearing 41. That is, 
the slide bearing 41 for supporting the rear end of the shaft 
21 of the rotor 2 is disposed between the urging member 3 and 
the shaft 21. And the urging member 3 urges the rotor 2 to 
the side of the bearing 42 to press the shaft 21 against the 
bearing 42 by applying an urging force to the slide bearing 
41 toward the side of the bearing 42 at any time, whereby the 
rotation of the rotor 2 is stabilized. That is, the cap portion 
25 is a holding portion for holding this urging member 3. 

In this embodiment, the urging force of the lead spring 
3a for urging the slide bearing 41 is employed, but a plurality 
of washers including a spring washer are not superposed as 
conventionally. Therefore, the number of washers can be 
reduced more greatly than the conventional motor, so that the 
tolerances of the thickness of washers are not accumulated 
axially. Accordingly, the urging force for urging the rotor 
2 is stabilized. 


On a left-hand end face of one outer yoke 13 of the stator 
1 in Fig. 1, a bearing holding surface 42a is disposed, and 
the bearing 42 is disposed at the center of this bearing 
holding surface 42a. This bearing 42 and the bearing holding 
surface 42a are molded of resin integrally with the coil bobbin 
18 made of resin. 

The bearing 42 is a radial bearing for rotatably 
supporting the shaft 21 of the rotor 2, as well as a positional 
regulation part for regulating the position of the rotor 2 
in a direction to the thrust position under the urging force 
from the urging member 3 . 

Therefore, if the rotor 2 is urged in the direction of 
the arrow X in Fig. 1 by the urging force of the urging member 
3, a C-type washer 21b made of resin that is fitted into a 
narrow portion 21a of the shaft 21 of the rotor 2 is pressed 
against the end face of the bearing 42. That is, the outer 
diameter of the C-type washer 21b is made to be larger than 
the bore diameter of the bearing 42, and when the rotor 2 is 
moved in the direction of the arrow X, the end face of the 
C-type washer 21b is pressed against the end face of the 
bearing 42. With this constitution, the bearing 42 accepts 
the urging force of the urging member 3 indirectly via the 
C-type washer 21b made of resin. 
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In this way, the bearing 42 also serving as the 
positional regulation part of the rotor 2 is made of resin 
and formed integrally with the coil bobbin 18, and integrated 
with the stator 1. That is, this motor has the positional 
regulation part for regulating the thrust position of the 
rotor 2 integral with the stator 1, easily giving a high 
positional accuracy of the positional regulation part with 
respect to the stator 1. 

Though in this embodiment, the bearing 42 is the thrust 
positional regulation part of the rotor 2, the positional 
regulation part of the rotor 2 may be provided integrally with 
the stator 1, separately from the bearing 42. In this case, 
the bearing 42 may not be integrated with the stator 1 . 

Within the hole portion 24 of the stator 1, the rotor 
2 is rotatably disposed. This rotor 2 has a magnet portion 
2a disposed oppositely the pole teeth 15 of the stator 1, and 
a metallic shaft 21 inserted into the rotational central hole 
of the magnet portion 2a and fixed by adhesion with one end 
side protruded from an axial end face of the magnet portion 
2a . In a part of the shaft 21 disposed inside the magnet portion 
2a, an adhesive reserving groove 21d is formed. The shaft 21 
may be fixed by press-fit or adhesion without providing this 
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adhesive reserving groove 2 Id. 

The narrow portion 21a is formed between the part of 
the shaft 21 disposed inside the magnet portion 2a and the 
5 lead screw portion 6, and has the C-type washer 21b made of 
resin fitted therein. Also, the lead screw portion 6 is formed 
around the outer periphery of a part of the shaft 21 protruded 
from the magnet portion 2a and on a leading end side from the 
narrow portion 21a. This lead screw portion 6 is mated with 
10 a screw portion of a head member, not shown, and when the lead 
screw portion 6 is rotated, this head portion is movable to 
the left or right in Fig. 1. 

This rotor 2 is assembled by inserting it into the hole 
15 portion 24 from the side of the cap portion 25 of the stator 
1, beginning with the side where the lead screw portion 6 is 
formed. That is, the top end of the shaft 21 of the rotor 2 
on the side of the lead screw portion 6 is inserted into the 
hole 25a of the cap portion 25 so that the top end of the lead 
20 screw portion 6 is passed through the hole portion 24 and the 
bearing 42. And most of the lead screw portion 6 is protruded 
from the bearing 42. 

Thereafter, in this state, the slide bearing 41 is 
25 inserted into the hole 25a of the cap portion 25, and the urging 
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member 3 is covered over the cap portion 25 while bringing 
the leaf spring 3a into contact with the rear end side of this 
slide bearing 41, so that the motor can be assembled. And in 
the motor assembled in this manner, the rotor 2 is rotated 
5 around the shaft 21 under the support by the bearings 41 and 
42, while being urged to the side of the bearing 42, if an 
electric current is supplied to the coils 16 and 17 of the 
stator 1, whereby the head member mated with the lead screw 
portion 6 is moved axially by the rotation of the rotor 2. 

10 

The invention as described above provides two stator 
cores 11 and 12 superposed axially that are integrated with 
the coil bobbin 18 by insert molding . And in Fig . 1, the bearing 
42 disposed to the left is the positional regulation part for 

15 regulating the rotational position of the rotor 2 in the thrust 
direction under an urging force in the direction of the arrow 
X, with this bearing 42 being integrally molded with the coil 
bobbin 18. Further, the cap portion 25 as the holding portion 
that holds the urging member 3 for urging the rotor 2 in the 

20 direction of the arrow X is molded integrally with the coil 
bobbin 18. 

Therefore, the positional accuracy of the positional 
regulation part with respect to the stator 1, and the 
25 positional accuracy of the urging member 3 with respect to 
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the stator 1 can be increased. As a result, the accuracy of 
the rotor 2 with respect to the stator 1, particularly, the 
rotational position accuracy of the pole teeth 15 with respect 
to the stator 1, can be made more excellent. That is, there 
is no shortcoming that the accuracy of rotational position 
of the rotor 2 with respect to the stator 1 is degraded due 
to the accumulation of assembling errors in assembling the 
members. By improving the rotational position accuracy of the 
rotor 2 with respect to the stator 1, it is possible to reduce 
the magnetic loss between the rotor 2 and the pole teeth 15, 
whereby the torque of the motor can be increased. On the 
contrary, if there is no need for increasing the torque of 
the motor, the magnet may be reduced in size, whereby the 
material costs can be decreased. 

Though the preferred embodiment of the invention has 
been described above, the invention is not limited thereto. 
The embodiment may be modified in various ways without 
departing from the spirit or scope of the invention. For 
instance, the metallic stator cores 11 and 12 are incorporated 
by insert molding into the coil bobbin 18 made of resin in 
the above embodiment, but other methods than the insert 
molding may be employed or the coil bobbin 18 may be made of 
another material. 
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Though in the above embodiment, the cap portion 25 that 
is the holding portion for holding the slide bearing 41 is 
formed integrally with the coil bobbin 18, the cap portion 
25 may be formed separately, when the cap portion 25 is not 
5 required to have too high positional accuracy with respect 
to the stator 1 . Even with such constitution, the urging member 
3 urges the rotor 2 toward the side of the bearing 42 to receive 
m the rotor 2, the positional accuracy of the rotor 2 with 

% respect to the bearing 42 is excellent. Accordingly, the 

~u 

•Sjj 10 positional accuracy of the rotor 2 with respect to the stator 

fl| 1 integrally formed with the bearing 42 is also excellent. 

m 

►* Though in the above embodiment, the rotor 2 trying to 

slide in the axial direction due to an urging force of the 

15 urging member 3 is regulated in position by the bearing 42 
indirectly via the C-type washer 21b made of resin, the rotor 
2 may be directly received by the bearing 42 without having 
the C-type washer 21b. Also, the shape of washer may be like 
a ring, but not the C-type. Further, the washer 21b is not 

20 made of resin, but may be made of other materials including 
metal. Also, the washer is not fitted into the shaft, but a 
convex portion projecting radially may be provided at a 
certain position of the shaft 21, such that an end face of 
this convex portion slides with the bearing 42 when the rotor 

25 2 is rotated. Moreover, the washer is not fitted into the shaft 
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21, but may be put between the bearing 42 and the rotor 2. 

As described above, the present invention provides a 
motor having an urging member for urging a rotor disposed 
oppositely to a stator in the axial direction, the motor 
rotating the rotor in a state under an urging force of the 
urging member, characterized in that a positional regulation 
part for regulating the position of the rotor in a thrust 
position direction under the urging force is integrally 
provided in a stator. Therefore, the positional accuracy 
between the positional regulation part for regulating the 
thrust position of the rotor and the stator can be easily 
attained, whereby the positional accuracy of rotation of the 
rotor with respect to the stator is made better. Consequently, 
the rotational torque and the assembling can be improved. When 
the torque up is unnecessary, the volume of a rotor magnet 
can be decreased, and the manufacturing costs suppressed. 
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